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DETAILED ACTION 
Continued Examination 

A request for continued examination, was filed in tliis application after final 
rejection. Applicant's submission filed on 3/02/2007 has been entered. 

Claim Rejections - 35 USC § 103 

Claims 4, 9, 10, 1 1, 12, 15 and 16 rejected under 103(a) as being unpatentable 
over Knorr et al. of USPN 6,531,377 in view of Chen et al. of USPN 6,265.269. 

Knorr et al. disclosed a method for providing isolation by depositing anisotropic 
(ab.) insulative materials between high aspect ratio trenches (col.2, 1.43-54). 
In figures 2-7 Knorr illustrates forming isolation trenches (111). Knorr illustrates 
depositing a hard mask layer (1 14/122) over the substrate (112), using a photo/etch 
process (col.4, 1.3-9), which is written on forming the gap in the substrate through a 
hard mask thereon prior to forming the first material in the gap, as in claim 4,11, and 
12; and forming a pattern to define a gap on a substrate, as in claims 9-11; Knorr 
teaches the hard mask is removed after the insulative fill material is produced and 
polished by CMP (col.6, 1. 7-10), as in claims 1 1 and 12. After forming the trench in the 
substrate, Knorr deposits a sidewall oxide (121); an upper surface of the pattern and 
sidewalls of the gap comprising silicon nitride liner (125) (i.e. a non-oxide layer), which 
is discussed in col. 4, para. 2-3; Knorr forms a bottom oxide layer on a surface of the 
substrate substantially filling the gap and etching back the bottom oxide layer inside an 
opening in the gap to expose side walls of the gap so that a residual bottom oxide layer 
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remains at a bottom of the gap and teaches the preferred material for the first insulative 
layer at the bottom of the gap is an oxide, which illustrates selectively growing the 
layer (Col.4, line 27), as in claim 9; the first material further comprises avoiding forming 
the first material on the side wall nearer the opening in the gap, shown in figure 8; and 
confomiably depositing a silicon nitride layer liner on a surface of the substrate 
including on the side walls of the gap, as in claim 10. Knorr illustrates depositing a top 
layer such as 1 30 of figure 7, 230 of figure 9, or 326 of figure 1 1 , and teaches use of an 
anisotropic HDP-CVD process for one to four (see claims 1-3) insulative fill materials 
(co.5, para. 5), which illustrates selectively depositing a top oxide layer on the residual 
bottom oxide layer, as in claims 9 and 16. 

Although the reference of Knorr does not explicitly state the HDP oxide 
selectively growing on the residual bottom oxide layer faster than on the non-oxide 
layer, it would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to modify the invention of trench fill, as Knorr et al., to include that 
is it known that the deposition method of HDP will encompass such a selective grov\rth, 
because HDP oxide deposited in the trench will intrinsically be more selective to the 
horizontal surfaces and therefore grow at a faster rate on the bottom oxide than the 
sidewali non-oxide layer creating a deposition profile which is controlled by the sputter 
to deposition rate. Further, absent of unexpected results, it would be obvious to one of 
ordinary skill In the art at the time of invention was made, to make adjustments to the 
s/d rate to achieve any desired profile, including applicants claimed profile. 
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Knorr discloses an aspect ratio of 3:1 or greater (col.6, 1.40), whicii 
encompasses the claimed range of the gap depth at least about eight times greater 
than a width of the gap, as in claim 7. 

As to claims 1 5, Knorr obviousness the first insulating material (11 6) in a 
thickness of approximately 300 nanometers, which converts to 3000 angstroms, 
encompassed by the claimed range of between about 100 Angstroms and about 3600 
Angstroms. 

Knorr failed to teach the bottom oxide layer "only" at a bottom gap, as in claim 

16. 

Chen et al. illustrates a bottom insulative oxide layer, only at bottom of gap on 
front page drawing, and discussion in abstract. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to modify the invention of providing isolation by depositing ' 
anisotropic (ab.) insulative materials between high aspect ratio trenches, as Knorr, by 
forming the bottom insulative layer only at bottom of the gap, as Chen et al., because 
Chen et al. teaches forming the lower oxide provide an insulation, which is known to 
prevent spiking effects (see section Brief Summary). 

Claim Rejections • 35 USC § 103 

Claims 6, 8, 13, and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Knorr and Chen, as applied to claims 4, 9, 10, 1 1, 12, 15 and 16 
above, further in view of Yao of USPN 5,716.890, evidenced by USPN 6,177,698. 



Application/Control Number: 10/732,931 Page 5 

Art Unit: 1765 

Knorr teaches insulative films through HDP CVD processing, does not explicitly 
teach the use of ozone activated TEOS or the process parameters that might be 
selected for TEOS deposition, as in claims 6, 8, 13, and 14. 

As for claims 6, 8, 13, and 14, Yao teaches a method for fabricating an interlayer, 
insulating film, which includes HDP CVD deposition that uses ozone (col.4, 1.57-60) in a 
range between 3500 to 6000 seem (col.4, 1.65), which demonstrates "a method wherein 
the rate of the first rate is about four times greater than the second rate", as evidenced 
by column 2, lines 54-59, of USPN 6,177,698. Yao teaches a process pressure in a 
range between about 400 torr and 600 torr (col.4, 1.67) which is encompassed by the 
claimed range of 200 torr and about 760 torr. as in claim 13; introducing a TEOS to the 
environment at a rate in a range between about 200 and 4000 mg/min (col.5, 1.1-2) as in 
claim 8; at a temperature in a range between about 360.degree. C. to 440.degree. C. 
which is encompassed and overlaps the claimed range of 400.degree. C. to 
480.degree. C. as in claim 13. Yao does not use the same unit of measurement when 
teaching the amounts of TEOS and ozone, but Yao teaches very broad ranges for both 
materials, which appears to overlap a concentration of ozone between 1% and 18% by 
weight, as in claim 8 and 14. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to specify the method of forming ozonized TEOS, of Yao, in the 
invention which discloses a method for high aspect ratio gap filling using HDP-CVD, of 
Knorr, because Yao teaches an improved structure and process for forming a layer that 
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can fill narrow trenches, provide planar surfaces, have low stress, and good moisture 
resistance, which improves the reliability of semiconductor devices. 

Claim Rejections - 35 USC § 103 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Knorr and 
and Chen, as applied to claims 4, 9, 10, 11, 12, 15 and 16 above, further in view of 
Hung et al. of USPN 6,1 90.999. 

Knorr failed to teach a method of removing the hard mask from the substrate 
prior to forming the first material in the gap. 

Hung et al. teaches an improved method of STI formation, which includes 
removing the hard mask from the substrate prior to forming the first material in the gap. 
See figures 2A through C and column 3, lines 25-30. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to modified the invention which discloses a method for high aspect 
ratio gap filling using HDP-CVD, of Knorr, to remove the hard mask before depositing a 
trench fill, as In Hung, because Hung teaches the an improvement that increases the 
filling performance and prevents defects and improves adhesion of the subsequent 
layers which will reduce overall manufacturing cost. 

Response to Arguments 

Applicants' assert, on page 5, applicants' specification define recitation of 
"selective growing", in page 7, lines 13-22. Examiner appreciate applicants' assertion. 
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Applicants' make a general assertion, on page 5, that the HDP-CVD in the prior 
art is not selective. Examiner disagree. For the high deposition rates required in HDP a 
significant amount of ion bombandment must occur, creating a mode of deposition 
which puts the film on and tal<es It of at the same time. HDP is known to be useful! 
because the sputtering rate is dependent on the angle of incidence for incoming 
species. HDP oxide from high density plasmas, using RF bias, and low temperatures 
are known to be selective, because as the angle varies the deposition rate and 
sputtering rates vary. It is intrinsic to the process that films will grow most rapidly on the 
surfaces which are nearly horizontal, which would create a hilling effect in the trench, or 
applicants' claimed limitation of selectivity to the floor material, versus the wall material. 
Note the reference in the conclusion below. 

Conclusion 

Dobins (High Density Plasma Deposition of Si02; httD://www.eniqmatic- 
consultinq.com/semiconductor processinq/CVD Fundamentals/films/HDP Si02.html) . 
pvides evidence that is it known that the deposition method of HDP will provide oxide 
films that will grow most rapidly on the surfaces which are nearly horizontal, therefore, in 
the case of Knorr the oxide deposited in the trench with intrinsically be more selective 
toward the center of the trench (i.e. the bottom oxide layer) than the sidewalls (i.e. non- 
oxide layer) (see page 2, row two and three of the table presented by Dobkin). Dobkin's 
teaching provides evidence that any HDP deposition in a trench will be selective to the 
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center of the trench, vs the sidewalls, and that the method of HDP encompass the 
deposition growth more selective to any nearly horizontal surfaces. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patricia A. George whose telephone number is (571) 
272-5955. The examiner can normally be reached on Tues. - Sat. between 8:00 am 
and 4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on (571) 272-1465. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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